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The text relating to physical constants and conversion factors (page 6)
has been modified to take into account the newly adopted Systéme Interna-

tional d’Unites (SI).
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944 PROBABILITY FUNCTIONS

26.5. Incomplete Beta Function
26.5.1

Lia,b)= B( T f gt —f)dt (0<z<1)

26.5.2
I(a,b)y=1—1,_.(b,a)
Relation to the Chi-Square Distribution

If X2 and X3 are independent random variables
following chi-square distributions 26.4.1 with #
and v, degrees of freedom respectively, then

2
X;-ix— X is said to follow a beta distribution with

» and », degrees of freedom and has the distribu-
tion function

26.5.3
a=11 ¢y
P{X,_l_x,,_ } o b)f: (1—t)*-dt
= LS T WL
=I.(a,b) a—2,b 3
Series Expansioﬁs 0<x<1)
26.5.4

’

£(1— Blatl,ntl)
Ia, =Sty {1+§, Blat+b,n+D) " +'}

26.5.5
_l=z)! s
Ia, )="30 5
=  B(a+1,n+1)
{1+,,Z.3,B(b—n-1 rEwy 1-—-::) '}
_l—x)*!
~ aB(a,b) _
=} Bla+l,n+1) z \"*!
{‘+§B<b—n—1.n+z) l_—x) }
' +I,(G+S,b—8)
26.5.6
1—1I.(a,b)=1_:(b,2)
_(=n=, (1—
e o e (7 ==
26.5.7

—Ia, ) =150

= (1 —g)o+e-? a‘;“: (G-H;_]) (-1—_{—;)! (integer 8)

Continued Fractions

26.5.8

L p=Z0= L b d

@B, O 1+ 1+ 1+

{a+m)(a+b+m)
(a+2M)(a+2m+l)

m(b—m)
@rem—1)@@t2m *

d‘2m+ =

dz-;:=

Best results are obtained wh _a—1
sU are obtained when x<a.+b'--2

Also the 4m and 4m--1 convergents are less than
I.{a, ) and the 4m+2, 4m-+3 convergents are
greater than I.(a, b).

26.5.9
2#(1—z)t? __ﬂﬁ_
I )==pa 5 Li+i+i+
* SC<1 €1=1
gor (a+m—1)(b—m) z
m= T e+2m—2)(e+2m—1) 1—zx
- m(a+b—14-m) T
@ +-2m—1)(a+2m) 1~z
Recurrence Relations
26.5.10

I,(a,b)=J:I,(a,—1 vb)+(1 _x)If(aib_l)
26.5.11 '

I,(a,b)=£{f,(a+l,b)—(l—x)I,(a+1,b—l)}

26.5.12

[L(a,b) ]a(l s b{bI,(a, b 1)
+a{l—z)(a+1,0—1)}

*

26.5.13
LAa, b)—»——— {aI,(a-H by +-bl(a,b+1)}
26.5.14
Lao=4 I« (e, %), =4 (z——)[ -é—]
26.5.15 |
I,(a,b)=r—(£%'*;—%g)— #(1— 21+ I{a+1,b—1)
26.5.16
Lie )=y P — Lot 1)
*Hes page o,
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PROBABILITY FUNCTIONS 045

26.5.17 Asymptotio :xp Ansions and y is taken negative when a:< _T_ bi 5
1—L(a,5)=1I,_.(6, a)~r1£ (;)’) |
ya e 5 14 )} \ Apprqximationa
_24N’ (6=2)i 2)1 O+ity 26.5.20 If (a+b—-1)(1—2)<.8
1
+5760N‘{(b 1 (G=DC=DEADGHI+Y | [ b oo
— (56— 7)(b+3+y)y2}} || <<5X10~% if a+b>6 .
=—Nlnz, N—-a+é—l X=(@+b—1{1—2)(3—z)— (1~2) (b—1),
26.5.18 =2
T(a,w) , e”"uwf [ (ea—1—w)
L, O~ + 5 53 26.5.21 If (a+b—1)(1—2) > 8
1 /& 5 ,,3 1 3, 11,1 _
tam(z-3eriege[fe-Fers] | Le b=Po+e
5X107% if b>6
+w,(2 a____)_ w,)} le|<5X107% if a4+b>
w—b( ) 3[""(1"' ) w2(1 9a)]
1— 'w2 )
26.5.19 [
L(a,0)~P(y)—Z() a1+“’§ia“') wy=(b2)'", wy=(a(1— )}
+as(1+'.’l2/2) ..
2 1ta ] Approximation to the Inverse Function
Gy=3 (b—a)[(a+5—2) (a—1)(b—1)]-* _
1 13 26.5.22 If I; (g, b)=p und Q(y,)=p then
“’“i‘z[ i a+b—1 a
_8 3 | e
a3= 15 [‘h (O‘rﬁ' +5— 2)] Y ' y (h:-)\)'l
v=2[@+i-n i =l o R e () (-2
' S ol W (1 1 43
+0-1ln (a.+b-l)(1—a:)] he=2 (2a—l+2b—1) r A=Tg
Relations to Other Functions and Distributions
Function ‘ ‘ Relation
i

26.5.23 Hypergeometric function F(a 1—b; a+1; 2)=1I.(a, b)

Bla, b e
:2_0 (8)17'(1—10)""‘= »(a,n—a+1)

afper

26.5.24 Binomial distribution , Tums:

26.5.25 ‘ (Z)p‘(l-—p)"“:f,,(a, n—at+1)—I,(a+1, n—a) *
. . . A . 3 mtg—1
26.5.26 Neggnve binomial distribution > . ) prg=I.(a,n)
26.5.27 Student’s distribution La—aem<iz (2Y)  =— )
| _ 2 27F\2°2 o
. . _ . . A . = & 11_ s 1]
26.5.28 F-(variance rqtao) distnbunon G (Flv, w)=I, 3’3 ) T ——
*Hee page 11.
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